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ɋɌɊɍɑɇɈ ɫɨɜɟɬɭɜɚњɟ ɫɨ ɦɟѓɭɧɚɪɨɞɧɨ ɭɱɟɫɬɜɨ   ɉɈȾȿɄɋ-ɉɈȼȿɄɋ'16 (8; 2016; ɋɬɪɭɦɢɰɚ) 
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Сиɬе ɩɪава и ɨɞɝɨвɨɪɧɨɫɬи ɡа ɨɞɩеɱаɬеɧиɬе ɬɪɭɞɨви ɝи ɡаɞɪɠɭвааɬ авɬɨɪиɬе. Не е 
ɞɨɡвɨɥеɧɨ ɧиɬɭ еɞеɧ ɞеɥ ɨɞ ɨваа ɤɧиɝа ɞа ɛиɞе ɪеɩɪɨɞɭциɪаɧ, ɫɧиɦеɧ иɥи 




ɁȾɊɍɀЕɇИЕ ɇА ɊɍȾАɊСКИɌЕ И ȽЕɈЛɈШКИɌЕ 








ɍɇɂȼȿɊɁɂɌȿɌ “ȽɈɐȿ ȾȿɅɑȿȼ” - ШɌɂɉ 
ɎȺɄɍɅɌȿɌ ɁȺ ɉɊɂɊɈȾɇɂ ɂ ɌȿɏɇɂɑɄɂ ɇȺɍɄɂ 













ɉɪɨɮ. ɞ-ɪ Ɂɨɪаɧ Ⱦеɫɩɨɞɨɜ, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Ɂɨɪаɧ ɉаɧɨɜ, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Ⱦејаɧ Миɪакɨɜɫки, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Ɍɨɞɨɪ Ⱦелиɩетɪɨɜ, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Ȼлаɝɨј Ƚɨлɨмеɨɜ, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Ɉɪце Сɩаɫɨɜɫки, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢјɚ; 
Ⱦɨɰ. ɞ-ɪ Стɨјаɧɱе Мијалкɨɜɫки, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Слɨɛɨɞаɧ Вујиќ, Ɋɭɞɚɪɫɤɢ ɂɧɫɬɢɬɭɬ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢјɚ. 
ɉɪɨɮ. ɞ-ɪ Милɨɪаɞ Јɨɜаɧɨɜɫки, ɍɄɂɆ, Ƚɪɚɞɟɠɟɧ ɮɚɤɭɥɬɟɬ, ɋɤɨɩјɟ, Ɋ. 
Ɇɚɤɟɞɨɧɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Витɨмиɪ Милиќ, Ɍɟɯɧɢɱɤɢ ɮɚɤɭɥɬɟɬ ɜɨ Ȼɨɪ, Ɋ. ɋɪɛɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Ɋаɞɨје ɉаɧтɨɜиќ, Ɍɟɯɧɢɱɤɢ ɮɚɤɭɥɬɟɬ ɜɨ Ȼɨɪ, Ɋ. ɋɪɛɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Иɜица Ɋиɫтɨɜиќ, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Ɋаɞе Ɍɨкалиќ, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Вɨјиɧ Чɨкɨɪилɨ, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Влаɞимиɪ ɉаɜлɨɜиќ, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Ȼɨɠɨ Кɨлɨња, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Јɨɠе Кɨɪтɧик, Ɏɚɤɭɥɬɟɬ ɡɚ ɩɪɢɪɨɞɧɢ ɧɚɭɤɢ ɢ ɢɧɠɟɧɟɪɫɬɜɨ, 
ȴɭɛʂɚɧɚ, ɋɥɨɜɟɧɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Јакɨɛ Ликаɪ, Ɏɚɤɭɥɬɟɬ ɡɚ ɩɪɢɪɨɞɧɢ ɧɚɭɤɢ ɢ ɢɧɠɟɧɟɪɫɬɜɨ, ȴɭɛʂɚɧɚ, 
ɋɥɨɜɟɧɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Веɪɨɫлаɜ Мɨлɧаɪ, ȻȿɊȽ Ɏɚɤɭɥɬɟɬ, Ɍɟɯɧɢɱɤɢ ɍɧɢɜɟɪɡɢɬɟɬ ɜɨ 
Ʉɨɲɢɰɟ, Ɋ. ɋɥɨɜɚɱɤɚ; 
ɉɪɨɮ. ɞ-ɪ ɉетаɪ Атаɧаɫɨɜ, Ɇɢɧɨ-ɝɟɨɥɨɲɤɢ ɍɧɢɜɟɪɡɢɬɟɬ, ɋɨɮɢјɚ, Ɋ. Ȼɭɝɚɪɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Веɧциɫлаɜ Иɜаɧɨɜ, Ɇɢɧɨ-ɝɟɨɥɨɲɤɢ ɍɧɢɜɟɪɡɢɬɟɬ, ɋɨɮɢјɚ, Ɋ. 
Ȼɭɝɚɪɢјɚ; 
 
ɉɪɨɮ. ɞ-ɪ ɉетаɪ Ⱦаɫкалɨɜ, ɇɚɭɱɧɨ – ɬɟɯɧɢɱɤɢ ɫɨјɭɡ ɡɚ ɪɭɞɚɪɫɬɜɨ, ɝɟɨɥɨɝɢјɚ ɢ 
ɦɟɬɚɥɭɪɝɢјɚ, ɋɨɮɢјɚ, Ɋ. Ȼɭɝɚɪɢјɚ; 
ɞ-ɪ Кɪемеɧа Ⱦеɞеʂаɧɨɜа, ɇɚɭɱɧɨ – ɬɟɯɧɢɱɤɢ ɫɨјɭɡ ɡɚ ɪɭɞɚɪɫɬɜɨ, ɝɟɨɥɨɝɢјɚ ɢ 
ɦɟɬɚɥɭɪɝɢјɚ, ɋɨɮɢјɚ, Ɋ. Ȼɭɝɚɪɢјɚ; 











Ⱦɨɰ. ɞ-ɪ Стɨјаɧɱе Мијалкɨɜɫки, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ;  
Ⱦɪаɝаɧ Ⱦимитɪɨɜɫки, ȾɂɌɂ, ɋɤɨɩјɟ; 
Миткɨ Кɪмɡɨɜ, ȿɭɪɨɦɚɤɫ Ɋɟɫɭɪɫɢɫ, ɋɬɪɭɦɢɰɚ. 
 
Ƚеɧеɪалеɧ ɫекɪетаɪ:  
 
ɦ-ɪ Ƚɨɪаɧ Саɪаɮимɨɜ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ. 
 
 
ЧЛЕɇɈВИ ɇА ɈɊȽАɇИɁАɐИɈɇИɈɌ ɈȾȻɈɊ:  
 
Миткɨ Кɪмɡɨɜ, ȿɭɪɨɦɚɤɫ Ɋɟɫɭɪɫɢɫ, ɋɬɪɭɦɢɰɚ. 
Мице Ɍɪкалеɫки, Ɇɟɪɦɟɪɟɧ ɤɨɦɛɢɧɚɬ, ɉɪɢɥɟɩ; 
Ɂɨɪаɧ Кɨɫтɨɫки, Ɇɪɚɦɨɪɛјɚɧɤɨ, ɉɪɢɥɟɩ; 
Шеɪиɮ Алиу, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
Филиɩ ɉетɪɨɜɫки, Ɇɢɧɟɪɚɥ ɩɪɨɟɤɬ, Ɇ. Ʉɚɦɟɧɢɰɚ; 
ȴуɩɱе Еɮɧушеɜ, Ɇɢɧɢɫɬɟɪɫɬɜɨ ɡɚ ɟɤɨɧɨɦɢјɚ, ɋɤɨɩјɟ; 
ɦ-ɪ Ƚɨɪаɧ Саɪаɮимɨɜ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ. 
ɦ-ɪ Киɪɱɨ Миɧɨɜ, Ɋɭɞɧɢɤ ɡɚ ɛɚɤɚɪ “Ȼɭɱɢɦ”, Ɋɚɞɨɜɢɲ; 
ɦ-ɪ Ɂɨɪаɧ Ȼɨɝɞаɧɨɜɫки, ȺȾ ȿɅȿɆ, ɊȿɄ Ȼɢɬɨɥɚ, ɉȿ Ɋɭɞɧɢɰɢ, Ȼɢɬɨɥɚ; 
ɦ-ɪ Ȼɨɪɱе Ƚɨцеɜɫки, Ɋɭɞɧɢɤ “ɋȺɋȺ”, Ɇ. Ʉɚɦɟɧɢɰɚ; 
ɦ-ɪ Ȼлаɝɨја Ƚеɨɪɝиеɜɫки, ȺȾ ȿɅȿɆ, ɊȿɄ Ȼɢɬɨɥɚ, ɉȿ Ɋɭɞɧɢɰɢ, Ȼɢɬɨɥɚ; 
ɦ-ɪ Сашɨ Јɨɜɱеɜɫки, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
ɦ-ɪ Ƚɨɪаɧ Стɨјкɨɫки, Ɋɭɞɧɢɤ “Ȼɟɥɚ ɉɨɥɚ”, ɉɪɢɥɟɩ; 
ɦ-ɪ Кɨɫтаɞиɧ Јɨɜаɧɨɜ, Ƚɟɨɥɨɲɤɢ ɡɚɜɨɞ ɧɚ Ɇɚɤɟɞɨɧɢјɚ, ɋɤɨɩјɟ; 
ɦ-ɪ Ɍɪајɱе Ȼɨшеɜɫки, Ɋɭɞɩɪɨɟɤɬ, ɋɤɨɩјɟ; 
ɦ-ɪ Ваɧɱɨ Аџиɫки, Ɋɭɞɧɢɤ “ɋȺɋȺ”, Ɇ. Ʉɚɦɟɧɢɰɚ; 
Чеɞɨ Ɋиɫтɨɜɫки, Ɋɭɞɧɢɤ “ɋȺɋȺ”, Ɇ. Ʉɚɦɟɧɢɰɚ; 
Аɧтɨɧиɨ Аɧтеɜɫки, “Ȼɭɥɦɚɤ” - Ɋɭɞɧɢɤ “Ɍɨɪɚɧɢɰɚ”, Ʉ. ɉɚɥɚɧɤɚ; 
Ⱦаɪкɨ ɇаɱкɨɜɫки, “Ȼɭɥɦɚɤ” - Ɋɭɞɧɢɤ “Ɂɥɟɬɨɜɨ”, ɉɪɨɛɢɲɬɢɩ; 
Ⱦимитаɪ Стеɮаɧɨɜɫки, “Ȼɭɥɦɚɤ” - Ɋɭɞɧɢɤ “Ɂɥɟɬɨɜɨ”, ɉɪɨɛɢɲɬɢɩ; 
Ⱦɪаɝаɧ ɇаɫеɜɫки, ȽɂɆ, ɋɤɨɩјɟ; 
Миле Стеɮаɧɨɜ, Ɋɭɞɧɢɤ “Ȼɚњɚɧɢ”, ɋɤɨɩјɟ; 
ɀиɜкɨ Калеɜɫки, Ɋɭɞɧɢɤ “Ɉɫɥɨɦɟј”, Ʉɢɱɟɜɨ; 
Маɪија ɉетɪɨɜɫка, ɋɬɨɩɚɧɫɤɚ Ʉɨɦɨɪɚ, ɋɤɨɩјɟ; 
ȴуɩɱɨ Ɍɪајкɨɜɫки, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
Емил Јɨɪɞаɧɨɜ, ȽȾ “Ƚɪɚɧɢɬ” ȺȾ, ɋɤɨɩјɟ; 
ɉеɩи Мицеɜ, ȽȾ “Ƚɪɚɧɢɬ” ȺȾ, ɋɤɨɩјɟ; 
ɉɪɨɮ. ɞ-ɪ Ɂɨɪаɧ Ⱦеɫɩɨɞɨɜ, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ɂɨɪаɧ ɉаɧɨɜ, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ȼɨɪиɫ Кɪɫтеɜ, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Миɪјаɧа Ƚɨлɨмеɨɜа, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ɋиɫтɨ Ⱦамɛɨɜ, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Стɨјаɧɱе Мијалкɨɜɫки, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ ɇикɨлиɧка Ⱦɨɧеɜа, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Ɋиɫтɨ ɉɨɩɨɜɫки, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Маɪија Хаџи-ɇикɨлɨɜа, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Аɮɪɨɞита Ɂеɧɞелɫка, ɍȽȾ, ɎɉɌɇ, Шɬɢɩ; 

































IX СɌɊɍЧɇɈ СɈВЕɌɍВАЊЕ ɇА ɌЕМА:  
“ɌЕХɇɈЛɈȽИЈА ɇА ɉɈȾɁЕМɇА И ɉɈВɊШИɇСКА ЕКСɉЛɈАɌАɐИЈА  
ɇА МИɇЕɊАЛɇИ СɍɊɈВИɇИ” 














ɁȾɊɍɀȿɇɂȿ ɇȺ ɊɍȾȺɊɋɄɂɌȿ ɂ ȽȿɈɅɈШɄɂɌȿ ɂɇɀȿɇȿɊɂ 









ɍɇɂȼȿɊɁɂɌȿɌ “ȽɈɐȿ ȾȿɅɑȿȼ” – ШɌɂɉ 
ɎȺɄɍɅɌȿɌ ɁȺ ɉɊɂɊɈȾɇɂ ɂ ɌȿɏɇɂɑɄɂ ɇȺɍɄɂ 
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ɊɍȾАɊСɌВɈɌɈ ВɈ МАКЕȾɈɇИЈА ȾЕɇЕС И ɉЕɊСɉЕКɌИВИ ВɈ 




ɁАКɈɇ ɁА МИɇЕɊАЛɇИ СɍɊɈВИɇИ СɈ ɈСВɊɌ КɈɇ ȽЕɈЛɈШКИɌЕ 




МИɇЕɊАЛɈШКИ КАɊАКɌЕɊИСɌИКИ ɇА ЕɉИȾɈɌɈɌ ɈȾ  ȾɍЊЕ,  
ɊЕɉɍȻЛИКА МАКЕȾɈɇИЈА * Ɍɟɧа Шијакɨва-Иваɧɨва, Виɨɥɟɬа ɋɬɟɮаɧɨва, 





ɊЕɁɍЛɌАɌИ ɈȾ ШЛИХɈВСКA ɉɊɈСɉЕКɐИJA - СɍШЕВСКА ɊЕКА, 
ИСɌɈЧɇА МАКЕȾɈɇИЈА * Виɨɥɟɬа ɋɬɟɮаɧɨва, Ɍɟɧа Шијакɨва-Иваɧɨва, 





ȽЕɈХЕМИСКИ КАɊАКɌЕɊИСɌИКИ ɇА СКАɊɇɈВИɌЕ ɈȾ ɇАɈЃАЛИШɌЕɌɈ ИȻЕɊЛИ * 




ɇЕɈȽЕɇ-КВАɊɌЕɊɇИ СЕȾИМЕɇɌИ ВɈ ЈɍȽɈɁАɉАȾɇИɈɌ ȾЕЛ ɇА 






ɇАɈЃАЛИШɌА ɇА ɉИЕɁɈɈɉɌИЧКИ КВАɊɐ "ȻɍȾИɇАɊɐИ-МИɌɊАШИɇɐИ" * 




МɈɀɇɈСɌИ ɁА КɈɊИСɌЕЊЕ ɇА КАɊȻɈɇАɌɇИɌЕ ШКɊИЛɐИ ɈȾ 
ЛɈКАЛИɌЕɌɈɌ „ȽɈЛЕМ ɊИȾ“ КАКɈ АɊХИɌЕКɌɈɇСКИ ȾЕКɈɊАɌИВЕɇ 





ХИȾɊɈȽЕɈЛɈШКИ ИСɌɊАɀɍВАЊА ɁА ɈȻЕɁȻЕȾɍВАЊЕ ɇА ɉɈɌɊЕȻɇИɌЕ 
КɈЛИЧИɇИ ɇА ɉɈȾɁЕМɇА ВɈȾА ɁА ВɈȾɈСɇАȻȾɍВАЊЕ ɇА СЕЛɈ 





КɈɊЕЛАɐИЈА ɇА ɉАЛЕɈȽЕɇИɌЕ ȻАСЕɇИ ВɈ ВАɊȾАɊСКАɌА ɁɈɇА ВɈ 
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ИɇɀЕɇЕɊСКɈ – ȽЕɈЛɈШКА ɉɊɈɐЕɇКА ɁА СɌАȻИЛɇɈСɌА ɇА 
ЛɈКАЛИɌЕɌɈɌ “ȻАɇСКɈ” ȾɈȻИЕɇА ВɊɁ ɈСɇɈВА ɇА  
СЕИɁМИЧКИ ИСɌɊАɀɍВАЊА * Вɥаɞиɦиɪ Маɧɟвɫки, Ɍɨɞɨɪ Ⱦɟɥиɩɟɬɪɨв, 






МɈȾЕЛИɊАЊЕ ɇА ɉЛАɇɈВИɌЕ ɁА ИɁɊАȻɈɌКА ɇА ɉɈȾɁЕМɇИ ɊɍȾАɊСКИ 






ɉɈСɌАɉКИ И ɌЕХɇИКИ ɁА ВȽɊАȾɍВАЊЕ ɇА ɉɊСКАɇ ȻЕɌɈɇ * ɇикɨɥиɧка 






ɈСИȽɍɊɍВАЊЕ (ɊАЧɇɈ КАВАЊЕ) ɇА ɊАȻɈɌɇИ МЕСɌА ВɈ ЈАМА * ɋɬаɧкɟ 




ɉɊɈИɁВɈȾɇИ ɉЛАɇɈВИ ɁА ɊЕСɌАɊɌИɊАЊЕ ɇА ɊɍȾɇИɐИɌЕ ɁЛЕɌɈВɈ И 
ɌɈɊАɇИɐА ɈȾ КɈМɉАɇИЈАɌА МИɇСɌɊɈЈ * Ɂɨɪаɧ Ⱦɟɫɩɨɞɨв, ɇикɨɥај 





MONITORING OF HIGH SAFETY PILLARS STABILITY IN UNDERGROUND 









ɈȾɊЕȾɍВАЊЕ ɇА ɈɉɌИМАЛɇА ȾɈЛɀИɇА ɇА ɈɌКɈɉЕɇ/ɊɍȾЕɇ ȻЛɈК ɉɊИ 
ɉɈȾЕɌАɀɇА МЕɌɈȾА СɈ ɁАɊɍШɍВАЊЕ ɇА ɊɍȾАɌА И ɉɊИȾɊɍɀɇИɌЕ 







ɉАɊАМЕɌɊИ ɁА ИɁȻɈɊ ɇА ЈАȽЛЕɇɈВɈ ɇАɈЃАЛИШɌЕ ɉɈȽɈȾɇɈ ɁА 
ɉɈȾɁЕМɇА ȽАСИФИКАɐИЈА ɇА ЈАȽЛЕɇИ * Раɞɦиɥа Каɪаɧакɨва 





MЕɌɈȾИ И ɌЕХɇИКИ ɇА ɉɊЕȾВИȾɍВАЊА ВɈ ɊɍȾɇИЧКИɈɌ  МЕɇАȹМЕɇɌ 




ЕКɈɇɈМСКИ ɉАɊАМЕɌɊИ КɈИ ИМААɌ ВЛИЈАɇИЕ ВɊɁ ɍСɉЕШɇɈɌɈ 
ɊАȻɈɌЕЊЕ ɇА ɊɍȾɇИɐИɌЕ * ɋɬɨјаɧɱɟ Мијаɥкɨвɫки, Ɂɨɪаɧ Ⱦɟɫɩɨɞɨв, Ⱦɟјаɧ 





МɈɀɇɈСɌИ ɁА ИМɉЛЕМЕɇɌИɊАЊЕ ɇА СИСɌЕМɈɌ ɁА ȽАСЕЊЕ ɇА 
ɉɈɀАɊИ СɈ АЕɊɈСɈЛИ ɁА  ɁАШɌИɌА  ɇА  ИɇФɊАСɌɊɍКɌɍɊɇИ ɈȻЈЕКɌИ 
* Риɫɬɨ Ⱦаɦɛɨв, Риɫɬɨ ɉɨɩɨвɫки, Раɞɦиɥа Каɪаɧакɨва ɋɬɟɮаɧɨвɫка, Иɥија 






ȽАСЕЊЕ  ɇА  ИɇИɐИЈАЛɇИ ɉɈɀАɊИ ВɈ ИɇФɊАСɌɊɍКɌɍɊɇИ  ɈȻЈЕКɌИ 




ВЛИЈАɇИЕ ɇА ɉЕɊСɈɇАЛɇАɌА ИɁЛɈɀЕɇɈСɌ ɇА ȻɍЧАВА ɇА 
ВɊАȻɈɌЕɇИɌЕ ВɈ ɊɍȾАɊСɌВɈɌɈ ВɊɁ ɁАȽɍȻАɌА ɇА СЛɍХɈɌ * Маɪија 






КАɊАКɌЕɊИКИСɌИКИ И ɉɊИМЕɇА ɇА ɉɊИɊɈȾɇИ МИɇЕɊАЛɇИ СɍɊɈВИɇИ 
ɁА ɈɌСɌɊАɇɍВАЊЕ ɇА МЕɌАЛИ ɈȾ ВɈȾЕɇИ ɊАСɌВɈɊИ * Аɮɪɨɞиɬа 





СЛЕȾЕЊЕ ɇА КВАЛИɌЕɌɈɌ ɇА ɉɈВɊШИɇСКИɌЕ ВɈȾИ ВɈ ɈКɈЛИɇАɌА 
ɇА ИȾɇИɈɌ ɊɍȾɇИК „ИЛɈВИɐА-ШɌɍКА“ * Ⱦɪаɝи ɉɟɥɬɟɱки, Вɟɪа Ѓɨɪɝиɟва, 





СɌАɌИСɌИЧКА ɈȻɊАȻɈɌКА ɇА ɉɈВɊЕȾИ ɇА ɊАȻɈɌА И 
ɉɊɈФЕСИɈɇАЛɇИ ȻɈЛЕСɌИ ВɈ ɊЕɉɍȻЛИКА МАКЕȾɈɇИЈА * Ʌаɡɟ 





МɈɀɇɈСɌИɌЕ ɁА ɇАМАЛɍВАЊЕ ɇА ЕФЕКɌɈɌ ɇА СɌАКЛЕɇА ȽɊАȾИɇА 
ɈȾ ɉɈȾɁЕМɇА ȽАСИФИКАɐИЈА ɇА ЈАȽЛЕɇ * Раɞɦиɥа Каɪаɧакɨва 





ɌɊЕɌМАɇ ɇА ɈɌɉАȾɇИɌЕ ВɈȾИ ɈȾ ɌЕХɇɈЛɈШКИɈɌ ɉɊɈɐЕС ɇА 
ФАȻɊИКАɌА ɁА ɉɊɈИɁВɈȾСɌВɈ ɇА МЕСɈ И СɍВɈМЕСɇАɌИ ɉɊɈИɁВɈȾИ 
МИК ɈȾ СВЕɌИ ɇИКɈЛЕ, Ɋ. МАКЕȾɈɇИЈА * Ɉɪɰɟ ɋɩаɫɨвɫки, Ⱦаɧиɟɥ 






ȻИɈȽАСɈɌ ɉЕɊСɉЕКɌИВА И ɁɇАЧАЕɇ ИɁВɈɊ ɇА ЕɇЕɊȽИЈА * Ɂɨɪаɧ 






КɈɊИСɌЕЊЕ ɇА ɉɈВЕЌЕ КɊИɌЕɊИɍМСКА ɈɉɌИМИɁАɐИЈА ɉɊИ 











МИɇЕɊАЛɈШКИ КАɊАКɌЕɊИСɌИКИ ɇА ЕɉИȾɈɌɈɌ ɈȾ  ȾɍЊЕ,  
ɊЕɉɍȻЛИКА МАКЕȾɈɇИЈА  
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MINERALOGICAL CHARACTERISTIC OF EPIDOTE  FROM DUNJE,  
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Abstract: This paper gives mineralogical characteristic of epidote from Dunje locality. Several 
samples of epidote were collected for research by Scanning electron microscopy (SEM), coupled with 
an energy dispersive X-ray spectrometer (EDS) and X-ray diffraction (XRD). The results of the X-ray 
powder pattern and SEM analysis enable straightforward identification of the studied mineral sample 
as epidote.  
 
Key words: epidote, scaning electron microscope,  X-ray diffraction 
 
1. INTRODUCTION  
 
Epidote minerals are known since the 18th century, but at that time the greenish to 
dark colored varieties were termed actinolite or schorl and not distinguished from the 
minerals to аСicС tСese names applв todaв. Haüв defined tСe mineral species and 
introduced tСe name “epidote” in 1801, аСereas Werner in 1805 used tСe term 
pistacite (quoted from Hintze 1897). Epidote is derived from greek epidosis - to 
increase, because the base of the rhombohedral prism has one side larger than the 
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1979; Blackburn and Dennen 1997). Weinschenk (1896) proposed the name 
clinozoisite from its monoclinic symmetry and zoisite-like composition for those 
monoclinic members of the epidote family that are Fe poor, optically positive and 
have low refractive indices and birefringence. 
Epidote with the formula Ca2(Al ,Fe)3O OH Si2O7 SiO4. It is an end member of a solid 
solution series with clinozoisite. In that series, the iron of epidote is gradually 
replaced by aluminum to the end member clinozoisite composition of 
Ca2Al3(SiO4)(Si2O7)O(OH). Clinozoisite is usually lighter in color than epidote 
because iron is what produces epidote's greenish to brownish color.   
 
2. RESULTS AND DISCUSSION 
 
In the Republic of Macedonia, beautiful crystals of epidote have been found nearby 
village Dunje and Caniste.  
Epidote  crystals from Dunje occur within quartz pegmatite veins crosscutting 
metamorphic schists. In some cases have been found as large individual crystals 
reaching 10cm in size elongated along the crystallographic c-axis.. Fig 1 shows 
individual crystal of epidote, form Dunje. It has monoclinic system.  Class  2/m, cell 
dimensions: a = 8.98Å, b = 5.64Å, c = 10.22Å, Z = 2; β = 115.4° V = 467.58 Å3. 
Colour is green. Streak is white.  Density is 3.3 to 3.5 g/cm3.  Hardness is 6 to 7 on 
the Mho's scale. It is transparent to opaque.  Lustre is vitreous.  Cleavage is perfect 
on  {001}.Fracture is uneven.   
Optical properties: a=1.723-1.751, b=1.73-1.784, g=1.736-1.797, bire=0.0130-
0.0460, 2V(Calc)=62-84, 2V(Meas)=64-89. Dispersion strong, r > v. 
Pleochroisam (x) colorless, pale green, or pale yellow, pleochroisam (y) greenish 
yellow, greenish brown, or greenish yellow.  
Chemical composition on epidote is given in table 1.  
 
 














Table 1. Chemistry of epidote from Dunje 
 Sample 1 Sample 2 Sample 3 
Element Weight% Atomic% Weight% Atomic% Weight% Atomic% 
O 46.76 65.40 47.95 66.34 44.02 62.77 
Al 10.12 8.39 10.23 8.39 10.70 9.05 
Si 16.81 13.39 16.33 12.87 17.01 13.82 
K 0.11 0.07   0.53 0.31 
Ca 15.00 8.37 14.97 8.27 15.78 8.98 
Ti 0.04 0.02     
Fe 10.68 4.28 9.92 3.93 11.16 4.56 
Cu 0.10 0.04     
Pb 0.38 0.04     
Sr    0.37 0.09   
V    0.23 0.10   
Cl      0.79 0.51 
Total 100.00 100.00 100.00 100.00 100.00 100.00 
 
Concentration of Ca is between 14.97-15.785, Al is between 10.12-10.795, while 
concentration of Fe is 9.92-11.16%. 
Results obtained by X-ray  investigations show that the investigation minerals is 
epidote and they are in good agreement with JCPDS 01 071 2387. Fig 2 shows x-ray 
diagram of epidote. 
 
 




After summarizing the data collected in this research, we can confirm that  the 
studied mineral sample is epidote. The straightforward identification of the studied 
mineral sample was enable by X-ray powder pattern and SEM analysis. 
Epidote  crystals from Dunje occur within quartz pegmatite veins crosscutting 
metamorphic schists. In some cases have been found as large individual crystals 
reaching 10cm in size elongated along the crystallographic c-axis. It has monoclinic 
system. Colour is green. Streak is white. Lustre is vitreous. Cleavage is perfect on  
{001}.  
Concentration of Ca is between 14.97-15.785, Al is between 10.12-10.795, while 
concentration of Fe is 9.92-11.16%. 
Results obtained by X-ray  investigations are in good agreement with JCPDS 01 071 
2387. 
Epidote has no significant use as an industrial mineral and has only minor use as 
a gemstone. High-quality transparent crystals are sometimes cut into faceted stones. 
These have never attracted much interest in the commercial jewelry market, 
probably because their colors are not customer favorites. Most of the faceted stones 
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